The objective of this study was to evaluate the effect of feeding an algoclay complex-based feed additive (ACC, Olmix Group, Brehan, France) on growth performance and carcass characteristics of finishing pigs fed two different diet formulation regimens. A total of 1,188 pigs (PIC; 337 × 1050; initially 111.6 lb) were used in a 90-d study. Pens were blocked by initial weight and randomly assigned to diets with 11 pens per treatment and 27 pigs per pen. Dietary treatments were arranged in a 2 × 2 factorial with main effects of ACC addition (none or 0.1% until 220 lb and 0.05% thereafter) and diet formulation regimen (High vs. Low). The High diets were formulated to maximize growth performance and contained 3% added fat with no dried distillers grains with solubles (DDGS). The second feeding regimen (Low) included diets formulated with 70 kcal per lb less net energy, contained 30% DDGS, no added fat, and were formulated 0.10% below the standardized ileal digestible lysine requirement based on the same SID Lys:NE ratio used in the High diets.
Summary
The objective of this study was to evaluate the effect of feeding an algoclay complexbased feed additive (ACC, Olmix Group, Brehan, France) on growth performance and carcass characteristics of finishing pigs fed two different diet formulation regimens. A total of 1,188 pigs (PIC; 337 × 1050; initially 111.6 lb) were used in a 90-d study. Pens were blocked by initial weight and randomly assigned to diets with 11 pens per treatment and 27 pigs per pen. Dietary treatments were arranged in a 2 × 2 factorial with main effects of ACC addition (none or 0.1% until 220 lb and 0.05% thereafter) and diet formulation regimen (High vs. Low). The High diets were formulated to maximize growth performance and contained 3% added fat with no dried distillers grains with solubles (DDGS). The second feeding regimen (Low) included diets formulated with 70 kcal per lb less net energy, contained 30% DDGS, no added fat, and were formulated 0.10% below the standardized ileal digestible lysine requirement based on the same SID Lys:NE ratio used in the High diets.
For overall performance, there were no interactions observed between diet formulation and added ACC for growth performance criteria, carcass data, or economics. From d 56 to 90, pigs fed the ACC diets had increased (P < 0.001) average daily gain (ADG) and improved (P = 0.016) feed efficiency (F/G) compared with the control fed pigs. Overall, ADG was greater (P = 0.027) for pigs fed ACC diets compared with those fed diets without ACC. Overall, pigs fed High diets had improved growth performance and heavier weights than pigs fed Low diets. For carcass characteristics, pigs fed High diets tended to have greater (P = 0.062) loin depth and greater (P < 0.001) carcass weight than pigs fed Low diets. No evidence for differences was observed for carcass
Introduction
With a constant interest on improving income over feed costs, research has evaluated different enzyme additives-such as proteases, amylases, and phytases-to improve growth performance and increase profitability. An important factor to consider on nutrient digestibility is the enzyme activity within the gastrointestinal tract, and whether it can be modulated with the addition of specific feed additives. In the last decade, several studies have shown the ability of clay-derived compounds to improve digestive enzymes activity through the formation of stable clay-enzyme complexes, therefore, improving nutrient digestibility. 4, 5 The ACC used in this trial contains diverse metallic ions that are required cofactors for enzymatic activity. A previous study from France showed that the ACC could increase ileal digestibility of energy and essential amino acids; however, it has never been tested under commercial conditions to determine its influence on growth performance. Therefore, the objective of this study was to determine the effects of adding ACC in diets formulated to maximize growth performance or at a lower nutrient fortification on growth performance and carcass characteristics of grow-finish pigs housed in a commercial research facility.
Procedures
The Kansas State University Institutional Animal Care and Use Committee approved the protocol used in this experiment. The study was conducted at a commercial research-finishing site in southwest Minnesota. The barn was naturally ventilated and double-curtain-sided. Each pen was equipped with a 5-hole stainless steel feeder and bowl waterer for ad libitum access to feed and water. Feed additions to each individual pen were made and recorded by a robotic feeding system (FeedPro; Feedlogic Corp., Wilmar, MN).
A total of 1,188 pigs (PIC; 337 × 1050; initially 111.6 lb) were used in a 90-d study. Pens were blocked by BW and randomly assigned to diets with 11 pens per treatment and 27 pigs per pen. Dietary treatments were arranged in a 2 × 2 factorial with main effects of diet formulation regimen (High or Low) and ACC addition (none or 0.1% until 220 lb of BW and 0.05% thereafter; MFeed+, Olmix Group, Brehan, France).
The diets (Table 1) were corn-soybean-based and provided in three phases from d 0 to 28, 28 to 56, and 56 to 90. Diets fed to maximize growth performance (High) were formulated to contain 3% added fat with no DDGS. The other dietary regimen (Low) was formulated to have 70 kcal per lb less net energy, contained 30% DDGS, no added fat, and was formulated 0.10% below the standardized ileal digestible lysine requirement based on the same SID Lys:NE ratio as used in the High diets.
Pens of pigs were weighed, and feeder measurements were recorded on d 0, 13, 28, 42, 56, 75, and 90 to calculate ADG, average daily feed intake (ADFI), and F/G. On day 75, the 3 heaviest pigs in each pen were weighed and marketed according to the normal farm marketing strategy. On d 90, final pen weights were recorded and pigs were tattooed with a pen identification number and transported to a USDA-inspected packing plant (JBS Swift and Co., Worthington, MN) for processing and carcass data collection. Carcass measurements included hot carcass weight (HCW), backfat, loin depth, and percentage lean. Percentage lean was calculated from a plant proprietary equation. Carcass yield was calculated by dividing the pen average HCW by the pen average final live weight obtained at the farm.
For the economic analysis, feed cost per pig, feed cost per lb of gain, revenue per pig, and income over feed cost (IOFC) were calculated on a pen basis. Corn was valued at $3.25/bu ($116/ton), soybean meal at $290/ton, DDGS at $130/ton, L-lysine at $0.69/lb, DL-methionine at $1.20/lb, L-threonine at $0.89/lb, L-tryptophan at $3.90/lb, and ACC at $1.87/lb. Feed cost per pig was calculated by multiplying the feed cost per lb by ADFI and by the number of days in each phase, then adding up the values of each phase. Feed cost per lb of gain was calculated by dividing the feed cost per pig by the overall weight gain. Revenue was obtained by multiplying carcass gain by an assumed value of $70 per cwt of carcass. The IOFC was calculated by subtracting the feed cost per pig from revenue per pig.
Data were analyzed using the GLIMMIX procedure of SAS version 9.4 (SAS Institute, Inc., Cary, NC) in a randomized complete block design with pen as experimental unit. The treatments were analyzed as a 2 × 2 factorial with main effects of diet regimen (High vs. Low), and ACC inclusion (none or 0.1% until 220 lb of body weight and 0.05% thereafter) and their interactions on growth performance and carcass characteristics. A linear mixed model was used with treatment as fixed effect and block as random effect. Hot carcass weight was used as a covariate for analyses of backfat, loin depth, and lean percentage. Results were considered significant at P ≤ 0.05 and marginally significant at 0.05 < P < 0.10.
Results and Discussion
The analyzed DM, total lysine, Ca, and P content of the experimental diets (Table 2) were consistent with formulated estimates. A mycotoxin analysis was performed on phase 3 diets and results showed values below practical quantification limits for all mycotoxins except for vomitoxin, which ranged from 416 to 747 ppb for treatment diets.
There was a significant diet formulation by ACC treatment interaction (P = 0.014) for ADFI from d 0 to 28. Pigs fed High diets without ACC had greater ADFI than pigs fed High diets with ACC (Table 3) between formulation method and ACC were observed for the other growth performance criteria, carcass data, or economics.
Throughout the study, pigs fed High diets were heavier (P < 0.001) than pigs fed Low diets (Table 3 and main effects Table 4 ). Also, for all three phases, pigs fed High diets had greater (P < 0.001) ADG and better (P < 0.001) F/G than pigs fed Low diets. Moreover, in phase 3 (d 56 to 90) pigs fed High diets had decreased ADFI compared with pigs fed Low diets. Overall, pigs fed High diets had greater (P < 0.001) ADG, decreased (P < 0.047) ADFI and better (P <0.001) F/G than pigs fed Low diets.
In phase 1 and 2 (d 0 to 28 and 28 to 56, respectively), there was no evidence (P > 0.05) for an ACC effect on growth performance. From d 56 to 90, pigs fed diets with ACC had increased (P < 0.001) ADG and improved (P = 0.016) F/G compared with pigs fed diets without ACC. There was a tendency (P = 0.063) for heavier weights on d 75 for pigs fed ACC diets. Also, a tendency (P = 0.070) for heavier final weight (d 90) was observed for pigs fed ACC diets. Overall, ADG was greater (P = 0.027) for pigs fed ACC diets compared with pigs fed diets without ACC.
For carcass characteristics, pigs fed High diets had marginally (P = 0.062) greater loin depth and greater (P < 0.001) carcass weight than pigs fed Low diets. No evidence for differences (P > 0.05) were observed for carcass yield, backfat thickness, loin depth, or percentage lean for pigs fed ACC. Mortality and percentage of pigs removed from the study due to poor growth were not different between treatments.
For economics, pigs fed High diets had greater (P < 0.001) feed cost and feed cost per lb of gain, but also greater (P < 0.001) revenue and IOFC per pig than pigs fed Low diets.
No evidence for differences (P > 0.05) was observed for feed cost per lb of gain, revenue, and IOFC between the diets with and without ACC.
In conclusion, feeding diets formulated with higher lysine, added fat, and no DDGS had improved growth performance and IOFC as expected, compared with pigs fed the low-energy-low lysine diets. The addition of ACC resulted in an improvement in growth performance; however, because of numerical reductions in yield, this difference was not reflected in hot carcass weight. Consequently, the economic analysis showed no differences due to ACC addition. Additional research is necessary to confirm the improvement in growth performance with the addition of ACC.
Brand names appearing in this publication are for product identification purposes only. No endorsement is intended, nor is criticism implied of similar products not mentioned. Persons using such products assume responsibility for their use in accordance with current label directions of the manufacturer. An algoclay complex-based feed additive (ACC; Olmix Group, Brehan, France ) was added to the ACC diets at 0.1% in phase 1 and 2, and 0.05% in phase 3. Diets formulated with 70 kcal per lb of feed less net energy (NE), no added fat, 30% DDGS and formulated 0.10% below the standardized ileal digestible lysine requirement based on the same SID Lys:NE ratio used in the High diets. 4 An algoclay complex-based feed additive (ACC; Olmix Group, Brehan, France) was added to the ACC diets at 0.1% until 220 lb and 0.05% thereafter. 5 DM = dry matter. Lys = lysine. Ca = calcium. P = phosphorus. Diets formulated 70 kcal per pound of feed below the requirement estimates for net energy with no added fat, 30% DDGS and were formulated 0.10% below the standardized ileal digestible lysine requirement based on the SID Lys:NE ratio as estimated in the High diets. 4 An algoclay complex-based feed additive (ACC; Olmix Group, Brehan, France) was added to the ACC diets at 0.1% until 220 lb and 0.05% thereafter.
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Adjusted for hot carcass weight (HCW). 6 Corn was valued at $3.25/bu ($116/ton), soybean meal at $290/ton, DDGS at $130/ton, and L-lysine at $0.69/lb. 7 Feed cost per lb gain = feed cost per pig ÷ overall gain per pig.
